Measurement of myeloid maturation by flow cytochemistry in HL-60 leukemia: esterase is inducible, myeloperoxidase is not.
The phenomenon of leukemic cell maturation requires a measurement of myeloid maturation to understand the process and to exploit it as a means of therapy for leukemia. The HL-60 leukemic cell line was used as a model of induced leukemic cell maturation in order to develop a method of quantitating granulocytic and monocytic maturation in response to drug therapy. An automated flow cytochemistry system (Hemalog-D) was employed to measure mean cell volume, myeloperoxidase (MPO), and nonspecific esterase (NSE). For granulocytic maturation induced by vitamin A or DMSO, MPO and cell volume decreased by 50%, maintaining a constant mean cellular MPO concentration throughout maturation from promyelocyte to neutrophil-like forms. For monocytic maturation induced by low-dose ARA-c, the mean NSE increased substantially, while cell volume remained constant. Unlike MPO concentration, NSE was truly inducible and thus a useful quantitative measure of maturation caused by low-dose ARA-c. Flow cytochemistry and cytofluorometry may be developed to allow for quantitative monitoring of therapeutic trials of induced maturation in human leukemias. However, this will require adapting these techniques to the complexity of human leukemias in vivo, and the necessity of handling heterogeneous populations encountered in bone marrow samples.